Homologous recombination with linear DNA to insert antigenic protein in the flagellin: improvement of the Th1 immune response.
Bacterial flagellin is a surface protein with numerous advantages for the presentation of exogenous peptides. However, the production of recombinant bacteria and the expression of fusion proteins is laborious and time consuming. Here, we present a simple way to produce modified bacteria. Partially deleted, non-functional, chromosomal flagellin gene (fliC ) was changed using homologous recombination by a functional linear fliC gene in which we introduced an exogenous oligonucleotide encoding for the peptide of interest. The modified fliC gene was produced by polymerase chain amplification. Linear amplicons were introduced into the non-motile E. coli by electroporation. The formation of functional flagellar filaments allowed the discrimination of motile transformants from non-motile, non-transformed cells. Thus antibiotic selection and gene expression inductors are not required since transformed bacteria can be easily isolated and used as a vector and adjuvant for immunization. To validate this hypothesis, we studied the immune response against the N-terminal peptide of Clostridium tyrobutyricum flagellin fragment. BALB/c mice were immunized either with the protein displayed as flagellin fusion protein on the surface of E. coli, with the recombinant protein in Freund's adjuvant (FA), or with the pcDNA3 vector bearing the DNA fragment encoding this protein. Immunization with the flagellin recombinant bacteria induced a strong Th1 response as measured by high level of IFN-gamma production and the lack of IL-4 production. The results indicate that the flagellar filament protein carrying a specific epitope can be a potent inducer of the Th1 cellular response.